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Dear Crash Data Researchers/Users: 

Thank you for choosing crash data from the National Highway Traffic Safety 
Administration (NHTSA) for your research or other use. The information contained in 
this motor vehicle crash report is collected, maintained and distributed in accordance with 
Public Law 89-564. In accordance with this Public Law, NHTSA is required not to 
release any case information until completion of quality control procedures. These 
procedures include a review of the case material to extract all names, licenses and 
registration numbers, non-coded interview material, non-research related researcher 
comments in the margins, non- factual data, and the production number portion of the 
vehicle identification number (VIN). 

If you requested NHTSA to query its database files in order to identify a specific crash, 
then that query was made using non-personal descriptors you provided for use in our 
search. This motor vehicle crash may have been identified from a data search and 
matches the general, non-personal descriptors you provided, but we cannot confirm that 
this is the specific crash report you requested. 

If you have any questions with regard to the above procedures, please contact the Field 
Operations Branch, Crash Investigation Division, National Center for Statistics and 
Analysis at 202-366-4820. Again, please be advised that we cannot confirm that this is 
the case that you have specifically requested nor can we certify the information to be 
correct. 
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piSCLAIHERS 

This document is disseminated under the sponsorship of the 
Department of Transportation in the interest of information 
exchange. The United States Government assumes no responsi- 
bility for the contents or use thereof. 

The opinions, findings, and conclusions expressed in this 
publication are those of the authors and -not necessarily 
those of the National Highway Traffic Safety Administration. 

The crash investigation process is an inexact science which 
requires that physical evidence such as skid marks, vehicu- 
lar damage measurements, and occupant contact points be cou- 
pled with the investigator's expert knowledge and experience 
of vehicle dynamics and occupant kinematics in order to de- 
termine the precrash, crash, and post-crash movements of in- 
volved vehicles and occupants. 

Because each crash is a unique sequence of events, general- 
ized conclusions cannot be made concerning the crashwortni- 
ness performance of the involved vehicle(s) or their safety 
systems . 
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CALSPAN ON-SITE VEHICLE DEFECT INVESTIGATION 

CALSPAN CASE NO. 92-5 

VEHICLE - 1992 FOR D AEROSTAR X L JVUNIVAN 
LOCATION - WNM ttfc SC 



SUMMARY 

This crash resulted from an alleged defect of the upper control arm in the rear suspension of a 1992 Ford 

Aerostar XL extended 4 x 2 min ivan. The Aerostar was a rental vehicle and was occupied by five adult occupants 

en rout e to a conference in^H^MH^B^ot^lpi^^ 1992, at 1810 hours. The vehicle was manufactured in 

HUH l" 2 ^d was identified by the following V.I.N. : 1FMDA31U6NZJPPB. The Aerostar had an odometer 

reading of approximately 3,400 miles and a gross vehicle weight rating (GVWR) of 5,260 lbs. 

The seating configuration of the Ford Aerostar consisted of three rows of seats with a seven passenger 
rating. The front captain's chairs were occupied by the 26 year old female driver (66.5", 130 lbs.) and a 27 year 
old male right front passenger with a height of 64" and weight of 140 lbs. Both front row occupants were properly 
restrained by the manual 3-point lap and shoulder belt systems. A 26 year old female with a height of 60" and 
weight of 105 lbs. was seated in the center position of the second seat. She was not wearing the manual 3-point 
lap and shoulder belt system. The third seat was occupied by a 26 year old female (63", 115 lbs.) who was seated 
in the left outboard position, and a 27 year old male (70", 150 lbs.) who was seated in right outboard position. The 
third seat occupants were not restrained, although manual 3-point lap and shoulder belts were available. 

The manual 3-point lap and shoulder belt systems for the second and third rows of bench seats were 
designed to be manually detached from the seat frames to facilitate removal of the seats. The outboard seating 
position of the second and third bench seats were fitted with 3-point safety belts. Each 3-point continuous loop belt 
webbing was fitted with two latchplates. One was a conventional latch (buckle) designed for easy latching and 
unlatching by the seat occupant to use when buckling up when riding in the vehicle. The other latch was for 
detachment of the safety belt anchorage from the seat frame to facilitate removal of the vehicle's bench seat. This 
latch was located on each outboard side of the bench seat and is unlatched with the use of a key. Although the rear 
(third) seat occupants were not wearing the active restraint systems, the outboard belt anchorage latchplates were 
found unlatched at the time of our inspection. The second seat's belt anchorages were properly latched but the 
safety belts were not worn. 

The five occupants of the vehicle had luggage that averaged a driver estimated weight of 25 lbs. apiece. 
There were also 3-4 boxes of paper products (reports) in the van that weighed approximately 35 lbs. apiece. The 
total occupant and cargo weight of the van was 

approximately 890 lbs. at the time of the crash. The combined occupant and cargo weight was approximately 900 
lbs. under the vehicle's maximum GVWR limit. 

The Ford Aerostar was traveling in a southerly direction on the left (inboard) travel lane of an interstate 
roadway at a driver estimated speed of 65 mph. The interstate roadway consisted of two lanes in each direction 
which were divided by a wide depressed grass median. The dry concrete road surface was 23 '4" wide and was 
bordered by a 10 '2" paved west (right) shoulder and a 4 '2" wide east shoulder. The smooth road surface was 
straight and level and was in good condition with no defects. The posted speed limit was 65 mph. 

The driver stated that the van started to shake and subsequently rotated rapidly in a clockwise direction. 
An unidentified truck driver who was following the Ford Aerostar, told the tow truck operator that he noted 
something fall from the rear of the van as the Aerostar began to fishtail within the travel lane. The vehicle 
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subsequently initiated a side-over-side rollover sequence, leading with its left side. The vehicle rolled along the left 
edge of the roadway an unknown number of quarter turns before coming to rest on its roof. There was no evidence 
at the accident scene (i.e., gouges, paint transfers) to support the number of rolls. Damage to the van was 
extensive; however, the passenger compartment remained intact with all side doors remaining closed. The rear 
fiberglass door (liftgate) fractured at the upper corners during the rollover and partially opened. The latch for the 
rear door remained closed. The right front door glass, the sliding left side glass, the left rear quarter glazing and 
the backlight glass shattered during the rollover sequence. The driver estimated the number of overturns at 4.5 
while her male passengers estimated 6-7 complete rolls. Based on the damage to the vehicle, the van probably 
completed 2.5-4.5 rolls. 

During the rollover sequence, the unrestrained female passengers were completely ejected from the vehicle 
through the left rear quarter window opening onto the concrete road surface. The female passenger who was seated 
in the second seat sustained severe injuries to the head and expired at the scene. The other ejected passenger who 
was seated in the third seat, was transported to a local hospital where she expired several hours following the crash 
due to multiple injuries. The belted driver of the Ford Aerostar attempted to brace against the steering wheel rim 
during the rollover sequence. Her left hand probably separated from the wheel and contacted the ground during 
the rollover which resulted in abrasions of her left hand (AIS-1), a fracture of the left ring finger (AIS-1), an 
avulsion of a fingernail (AIS-1), and abrasions of the left elbow (AIS-1). She also sustained abrasions of her left 
knee (AIS-1) from contact with the lower instrument panel area and pain of the neck and upper back. The driver 
remained in her seat during the rollover. She reported that the left front door window was fully opened prior to 
the event. 

The right front occupant loaded the active belt system during the rollover and sustained a right rib fracture 
(AIS-1) and abrasions of the right neck (AIS-1). The right rear (third seat) male occupant was not restrained and 
remained in the vehicle during the rollover. He sustained several minor abrasions (AIS-1) and refused medical 
treatment. The driver and right front 

passenger were transported to a local hospital where they were treated for their injuries and released. 

Following the crash, a local tow operator noted some debris on the roadway and retrieved the objects from 
the travel lanes. The objects consisted of a large diameter steel stud, a rubber bushing, and a large washer. He 
stated that these objects were located several hundred feet behind the final rest position of the van. The tow 
operator suspected that these components had separated from the vehicle's suspension. He inspected the 
undercarriage of the Aerostar and noted the rear upper control arm had separated from the left mounting point. 

The rear mounted upper control arm (Ford Part No. F09A-5500-AA) was cast iron, molded in a Y- 
configuration with three mounting points to the vehicle. The control arm was attached to the rear axle housing, 
right of the differential, with a 5/8" diameter x 4" long bolt that threaded into the left side mounting bracket of the 
control arm. The control arm extended forward of the rear axle and attached to a frame crossmember with a 5/8" 
diameter x 4 1/2" long bolt and nut. The third leg of the upper control arm extended forward and to the left of the 
rear axle and was attached to a bracket that was welded to the crossmember adjacent to the longitudinal frame rail. 
The control arm was attached to the bracket by a 5/8" diameter stud that was inserted approximately 1 3/4" into 
the crossmember. The stud was secured into the control arm by a 3/16" diameter roll pin that was positioned 1" 
inboard of the end of the control arm. The stud extended through the mounting bracket and was positioned by large 
rubber bushings and washers. A nut was threaded onto the end of the stud and tightened to secure the attachment 
point. The studded attachment point maintained lateral stability of the rear axle assembly. 

The roll pin fractured which allowed the stud to separate from the control arm and fall from the vehicle. 
As a result, the rear axle was free to move laterally, thus producing lateral instability in the vehicle. The rear tires 
subsequently contacted the inner aspects of the wheel openings, which abraded the undercoating from the sheetmetal 
and deformed the inboard edges of the inner wheel openings. The tires also contacted the rear coil springs which 
were jacketed by vinyl (top 4 coils). The left rear tire scuffed the left coil spring jacket while the right rear tire 



rubbed through the right vinyl spring covering. The abrasions to the coil spring coverings occurred as the wheels 
were rotating and the axle was shifting from side-to-side. The studded end of the upper control arm impacted the 
frame mounting bracket numerous times during the axle shift which produced circular gouges to the bracket. 

The rear of the van was lifted off the ground while the control arm was still attached to the rear axle and 
forward crossmember. The axle assembly was easily shifted laterally 4-5" as it pivoted on the rubber bushings of 
the lower control arms. 

The upper control arm was re moved from the vehicle and forwarded to^HMHfcfor further examination. 
A metallurgist from the WKKHMKKtHf^^ examined the fractured roll pin. A report 

of his findings is included as Appendix B of this report. 



The separated control arm stud was taken from the scene by the driver who forwarded it to her attorney. 
As of this report date, he has not shipped the stud to4flMMN* for examination. 

The rear bolt on the control arm required 150 ft. lbs. of torque to loosen the nut while the front mounted 
bolt and nut assembly required approximately 140 ft. lbs. of torque to loosen the nut. Torques were obtained from 
a one-half inch drive MAC tools torque wrench with a model number of ■ 
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Pre-Event Trajectory Of The Ford Aerostar. 





Rollover Trajectory Of The Ford Aerostar. 
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Shattered Side Or Backlight Glass On Median. 




Final Rest Area Of The Ford Aerostar, 





Lookback Views Of The Vehicle's Trajectory. 




Left Front Three- Quarter View Of The Ford Aerostar. 




Right Front Three-Quarter View. 





Roof Deformations. 
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Side Views Of The Ford Aerostar. 
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Left Rear Three ^Quarter View. 




Left B-Pillar Mounted Vehicle Identification Label 
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Rear Undercarriage View Of The Ford Aerostar, 




Tire Abrasions To The Inner Wall Of The Left Rear Wheel Housing. 
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Tire Abrasions To The Vinyl Jacket On The Left Rear Coil Spring, 




Tire Abrasions To The Right Rear Inner Wheel Housing, 
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Tire Abraded Jacket Of The Right Rear Coil Spring. 




Left And Right Rear Coil Springs, 
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Left And Right Rear Lower Control Arms, 




Upper Rear Control Arm: Fore And Aft Attachment Points, 
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Forward Bolt 

Torqued At 140 Ft. Lbs, 



Rear Axle Mounted Bolt 
Torqued At 150 Ft. Lbs. 




Rear Axle Attachment Point Of The Upper Control Arm. 
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Rearward View Of The Axle Attachment Point, 




Additional View Of The Fore And Aft Mounting Points, 
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Forward Attachment Point Of The Rear Upper Control Arm To A Crossmember, 




Separated Lateral Mount Of The Upper Control Arm, 
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Separated Lateral Mounting Point Of The Rear Upper Control Arm. 
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Closeup View Of The Stud Bore And Fractured 3/16" Diameter Roll Pin. 




Control Arm Gouged The Lateral Mounting Bracket, 
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Interior View 0£ The Driver's Seat Position And The Non-Deployed Air Bag, 




View Across The Interior Into The Right Front Occupant T s Space, 
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Second Seat Area. 




Third Seat Area. 
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Detached Left Rear Third Seat Lap Belt Buckle Assembly. 
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SLIDE INDEX 

Slide No(s) . Description 

1-5 Trajectory of the Ford Aerostar 

6 Shattered side or backlight glass on grass median 

7 Trajectory of the Aerostar 

8 Blood stain on road surface, FRP of ejected occupant and van 

9 Lookback view of vehicle's trajectory 

10 Left front three-quarter view of the Aerostar 

11 Left side view 

12 Left rear three-quarter view 

13 Rear view 

14 Right side view 

15 Right front three-quarter view 

16 Vehicle identification label on left B-pillar 

17 Rear undercarriage view 

18 Tire abrasions to the left rear inner wheel housing 

19 Tire abrasions to the left rear coil spring 

20 Left rear coil spring 

21 Tire abrasions to the right rear inner wheel housing 

22 Tire abrasions to the right rear coil spring 

23 Right rear coil spring 

24,25 Left rear suspension components 

26-28 Right rear suspension components 

29 Right rear lower control arm 

30 Fore and aft mounting points of the upper rear control arm 

31 Rear axle mount of the upper rear control arm 
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SLIDE INDEX (CONT'D.) 

Slide No(s). Description 

32 Forward (crossmember) mount of the upper rear control arm 

33,34 Separated lateral mount of the upper rear control arm 

35 Upper control arm impact damage to the mounting bracket 

36,37 3/16" diameter roll pin and 5/8 M stud bore in the upper 
rear control arm 

38 View across the interior from the right door area 

39 Second seat area 

40 Third seat area 

41 Rear seats 3-point belt system 

42 Lap belt attachment point 

43 Belt buckled into the lap belt buckle assembly 
44,45 Forward views of the interior 



25 



r" 



mi 



k 



rW$ 



mo'bti 





>'^)M 



a*, 



/ 



CA9205 #24 



CA9205 #25 



m 






'i-*^ 



L r ^L 



*xz*T59m 



CA9205 #28 



' l 



is. 



ft 1 



ii 



*i>V 



-** }> 



JU- 




CA9205 #35 



I 

■ w 



CA9205 #36 



s^-^ 




APPENDIX A 



Police Accident Report 



26 





J *?im&,}. 



ffl BEST AVAILABLE COPY j||£ 



..__ DHPT USE ONLY 



RIGINAL 



is 




»«a 



Interstate 4 Secondary 

2 US Primary 5 County 

3 SC Pnmary 6 Other 



SOUTH CAROLINA 
IFORM TRAFFIC ACCIDENT REPORT 
FOR INVESTIGATING OFFICERS) ' . . 1 

DHPT. FORM TR 310 Rev _V90 

I ACCIDENT LOCATION 

Route Number and Name if »ny 



— "1 Amended Attach Copy 

- of Ornj <ia' Repurt 



Corrected 



P*3* 



/ 
AH 



*9» 



• ON 



.5*0 "if 




W I 



; Time Police 
Notified 



Race [ 

_lV/J 



Time Police 
Arrived 

'ft--** 



1 Interstate 14 Secondary 

2 US Primary 1> County 

3 SC Primary 6 Other 

1 Interstate f 4 ^Secondary 

2 - US Primary l> County 

3 SC Primary 6 Other 
Time Ambulance 

Arrived !| 

/63Q I 



BASE INTERSECTION 

Route Number and Name if any 



/-\ 


AUXItiARV 




yD JMain tint 


b Spur 


8 Bypms 


•2 Alternate 


6 Connection 

7 Business 


9 Of** 



I 

iFROM J 

* SECOND INTERSECTION 

! Route Number an d Name it any 

| TOWARD 

i 



^ AUXILIARY 

>Aain Line b Spur E Bypass 

Alternate 6 Connection 9 Ot*»» 
7 Busmen 

v AUXILIARY 

Jwatn Lmp 6 Spur 3 _»&.ks 

Alternate 6 Connection 9 Otr.er 
7 Bimness 



City oi Town 



Out'lide U M ' ,k N E © W ! ™ 

/ ^^ I r.r.d 



For DHPT Us* 0-- 
P 
.d i 





-of Occupants 

5" 




Hi 



m 



00 



Jfear j t ir»n<P nij||f Nnmhpr 

42-1 



CoBtub.'to Ace. 
(Yes) No 




Direction of Travel 
Unit *1 N 

frr U " U l PT 



£_ 



"of Occupants 
Summdns Number 



JENf RlPOR 



J \i 





jT 



NOTICE - THE UNIFORM TRAFFIC ACCIDENT REPORT IS FOR STATISTICAL REPORTING PUR- 
POSES ONLY AND REFLECTS THE OFFICERS BEST KNCTvVLEOGE OPINION, AND BELIEF COV- 
ERING THE ACCIDENT BUT NO WARRANT B MADE AS TO THE FACTUAL ACCURACY THEREOF. 



SPECIAL USE ONLY 



rib. to Ace. Jt 

1 >°"/T 



Estimated Speed i Speed Limit i N^Ha/ardous Ma.er:3i 

.. L ..._ 

Vehicle Towed by |Trl. Length ;Trl. Width JTrlH^ngth Tn Width 



Violation Codes 



c- 




_3 



Describe What.Ha|#ened (Refer to Units by Number): . 

VeKicJ* ^ I oo r _»_)^_iy__1___c 



\/^b«c.U aj 1 os_V XlorvUol o£i4ne 

_\/ieVu.<ulc C*_os mc^ i^.4o ._o_y_e_r_^e-___t__ 



Estimated Arm. 

of Damage to /** 

.____j./?0o___L 



_____..___. _kt JL L2._L..3_._"!_>si.v_e. .\4_._<_)* .¥-.1 



___________ ._jL.___.___-.._L ... /_ 



.___.2fe3.Y 




__ 



£_2 




Badge - 



jAgencyType I 



27 



BEST AVAILABLE COPY 



SOUTH CAROLINA UNIFORM TBAFflC ACCIDENT REPORT O.H.P.T. FORM TR-310 Rw. 11-ffl 



UfiHT 



1 - DAYUGHT 
2 -DAWN 

3 -DUSK 

4 - DARK (LIGHTING UNSPECIFIED) 



5- DARK (STREET LAMPS LTD 
6 - DARK (STREET LAMPS NOT UT> 
7 -DARK (NOUGHTS) 



WEATHER 



1 . FOG. SMOG 
2-HAJL 
3 - HIGH WIND 
5- CLEAR 



8 -CLOUDY 
7 -RAIN 

8 - SNOW. SLEET 
9 -OTHER 



SOUTH CAROLINA 

UNIFORM 
TRAFFIC 

ACCIDENT 
REPORT 



LOCALE 



1 - OPEN COUNTRY 

2 - RESIDENTIAL 

3 -SHOPPING OR BUSINESS 



4 - MFG. OR INDUSTRIAL 

5 - SCHOOL OH PLAYGROUND 
6 -HOSPITAL 



CHARACTER 



1 - STRAIGHT - LEYEL 

2 - STRAIGHT - ON GRADE 
3- STRAIGHT -HILLCREST 



4 -CURVE -LEVEL 
5 - CURVE • ON GRADE 
8-CURVE-HJLLCREST 



CONDITION 



1-DRY 
2 -WET 
3-lCY 
4 -SLUSHY 



S- SNOWY 

8-MUOOY 
7 -DEBRIS 
8-OTHER 



MAIL ORIGINAL REPORT TO: 

S. C. OEPT. OF HIGHWAYS 

6 PUBLIC TRANSPORTATION 

HIGHWAY SAFETY OFFICE 

POST OFFICE BOX 191 

COLUMBIA. S. C 29202 



TYPE UNIT 



AUTOMOBILE 

PICKUP TRUCK 

-TRUCK TRACTOR 

- OTHER TRUCK 
MOTORCYCLE 
MOPED 
PEDALCYCLE 

- MINIBIKE 



38 - ANIMAL DRAWN VEHICLE 

39 -ANIMAL (RIDOEN ) 

41 • PEDESTRIAN 

51 -TRAIN 

81 -SCHOOL BUS 

62 - PASSENGER BUS 

98-OTHER 

99 - UNKNOWN (HIT t RUN ONLY) 



VEHICLE USE 



PERSONAL 

DRIVER TRAINING 

CWSTRUCTKJN/MAINT. 

AMBULANCE 

MILITARY 

TRANSPORT PASSENGERS 

TRANSPORT PROPERTY 



08 • FARM USE 

09 -WRECKER OR TOW 
10 -POLICE 

11 -GOVERNMENT 
12 - FIRE FIGHTING 
99 - OTHER 



11* 4 " 



ATTACHMENTS 



NONE 

MOBILE HOME 
SEMI- TRAILER 
UTILITY TRAILER 
FARM TRAILER 

■ TRAILER WITH BOAT 

■ CAMPER TRAILER 
TOWED MOTOR VEHICLE 



9 -PETROLEUM TANKER 

A - LOWBOY TRAILER 

8 • AUTO CARRIER TRAILER 

C • OTHER TANKER 

D - FLAT BED 

E - OTHER 

F- TWIN TRAILERS 



0-NONE 
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L- OTHER 
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VEHICLE OEFECT 
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09 - WINDOWS/WINDSHIELD 
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11- WHEELS 



12- TRUCK COUPLING 

13 -CARGO 

14 - FUEL SYSTEM 

97 - OTHER 

99 - UNKNOWN - 



PEDESTRIAN/PEQALCYCUST ACTION 



10 - ENTERING OR CROSSING SPECIFIED LOCATION 

11 • ENTERING OR CROSSING ROADWAY 
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OR BEHIND OTHER VEHICLE 
20 - WALKING OR RIDING WITH TRAFFIC 
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62 • PUSHING OR WORKING ON VEHICLE 
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70 -STANDING 

74 -PLAYING IN ROADWAY 

75 - LYING AT OR IN LOCATION SPECIFIED 

78 - SITTING AT OR IN LOCATION SPECIFIED 

97 - OTHER 




PEOESTRIAN/PEDALCYCUST VISIBILITY 



HARMFUL EVENT LOCATION 

SEE HARMFUL EVENT LOCATION COOE LIST 

ON REVERSE SIDE 



PROBABLE ACCIDENT CAUSE/FACTOR 
SEE PROBABLE ACCIDENT CAUSE/FACTOR COOE LIST 
ON REVERSE SIDE 



vr 



OCCUPANT SEAT LOCATION 



11 -DRIVER SEAT 

12 - CENTER FRONT SEAT 

13 - RIGHT FRONT SEAT „. 

21 -LEFT SECOND ROW SEAT 

22 - CENTER SECOND ROW SEAT 

23 - RIGHT SECOND ROW SEAT 

31 - LEFT THIRD ROW SEAT 

32 - CENTER THIRD ROW SEAT 

33 - RIGHT THIRD ROW SEAT 
40 - SLEEPER BERTH 

70 - OTHER POSITION IN VEHICLE 

71 - ANY POSITION ON OUTSIDE OF 

VEHICLE 



- NO VISIBILITY 

1 - CLOTHING CONTRASTS WITH BACKGROUND 

2 - REFLECTIVE MATERIAL OR OBJECT ONLY 

3- CLOTHING CONTRASTS AND REFLECTIVE MATERIAL/OBJECT 
4 - OTHER LIGHT SOURCE USED 



5 - CLOTHING CONTRASTS AND OTHER LIGHT SOURCE USED 

6 - REFLECTIVE MATERIAL *ED OTHER LIGHT SOURCE USED 

7 - CLOTHING CONTRASTS *gD REFLECTIVE MATERIAL AND 

OTHER LIGHT SOURCE USED 
9 - UNKNOWN 



CODE FIRST POSITION 
SCREENING TEST ADMINISTERED 

0-NO 

1-YES 



ALCOHOL/DRUB TEST TYPE 
CODE SECOND POSITION 

- NO TEST 

1 - BLOOD TEST 

2 - BREATH TEST 
3 -URINE TEST 




UNABLE TO ADMINISTER 
REFUSED TEST 
TEST PENDING 



RESTRAINT EQUIPMENT USE 

00 - NO SAFETY EQUIPMENT 
11 -LAP BELT USED 

01 - LAP BELT NOT USED 

12 - LAP/SHOULDER HARNESS USED 

02 - LAP/SHOULDER HARNESS NOT USED 

13 - PASSIVE BELT/HARNESS USED 

03 - PASSIVE BELT/HARNESS NOT USED 

14 - CHILD/YOUTW RESTRAINT USED 

04 - CHILD/YOUTH RESTRAINT NOT USED 

15 - AIR BAG DEPLOYED 

05 - AIR BAG NOT DEPLOYED 

16 - SAFETY BLANKET DEPLOYED 

06 - SAFETY BLANKET NOT DEPLOYED 

17 - SAFETY PADDING PRESENT 

18 - MOTORCYCLE HELMET USED 

08 - MOTORCYCLE HELMET NOT USED 
99 - UNKNOWN 



DRUG TEST RESULTS 
COOE FIRST POSITION: 

0- NEGATIVE OR NOT GIVEN 

1 - POSITIVE 

9 - RESULTS PENDING 



TEST RESULTS 



ALCOHOL TEST RESULTS 
CODE NEAT TWO POSITIONS*. 

LEVEL OF BLOOD ALCOHOL 
TEST RESULTS 
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LOCATION AFTER IMPACT 

1 - NOT EJECTED/TRAPPED 

2 - TOTAL EJECTION 

3 -PARTIAL EJECTION 
4 -TRAPPED 
5 - UNKNOWN 




SEX 


RACE 


AGE 


SEAT- 
ING 


REST- 
RAINT 



EJECT 



ACCIDENT SEVERITY 

- NO INJURY 

1 • POSSIBLE INJURY 
2 -NON- INCAPACITATING INJURY 
3 • INCAPACITATING INJURY 
4 -FATAL 



DRIVER INTENTIONS 

SEE ORIVER INTENTIONS COOE LIST 
ON REVERSE SIDE 



VEHICLE MANEUVER 

SEE VEHICLE MANEUVER COOE LIST 
ON REVERSE SIDE 



£« 34 



No 7 35 
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BEST AVAILABLE COPY 



*S FIRST HARMFUL EVENT 



NON-t 


:ollision 


01 • 


overturn 


07- 


fM/ixnostfc 


03- 


ftlMIRSK* 


04- 


CA5MHALAT10N 


04- 


THH0WN 04 F AUMC OtXCT 


64- 


SPR1 


n- 


OTMf r njon-coubbm 


COLUSION 


10- 


PEOtSTMAN 


VEHICLE IK TRANSPORT 


». 


OTHER 


21- 


HEAD ON 


22- 


KMtW 


23- 


ANGU 


2*. 


SDESWW 


25- 


BACKED MTC 


30- 


RANKED VEHJOI 


31 - 


STOLID VEMCU 


35- 


RAILWAY TRAM 


40- 


PSDAirjYCLBT 


41 • 


NBTTJRCYCUST 


42 


M0PED 


ANIMAL 


44 . 


DOMESTIC AMMAL WITH MDER 


45- 


DOMESTICATED 


44- 


WUD. OTHER THAN DEER 


47- 


DEER 


41 


OTHER 


FIXED OBJECT 


(i 


I4GHWAY GUARDRAl 


(2 


•APACT ATTENUAtOR CRASH CUSHION 


S3 


ututyrou 


W 


- UfiKT STANDARD 


55 


-TREE 


U 


FWE HYDRANT 


57 


• «R or COLUMN 


54 


• overhead sten uirfORT 


59 


• MGHWAY SC« 


BC 


- TRAFFIC SIGNAL POST 


43 


-BARMCADE 


44 


. ikmm structure, mnogl overpass 


65 


• CULVERT MEADWAlL 


6* 


-CURBING 


n 


- RETAfliNG WAU 


41 


- DIVIDER Fft CONCRETE OR STEEL 


69 


- roc* o* stone stotsujpi 


7C 


- EARTH SDLSLDPE 


71 


-BJMRNG 


7! 


- FENCE OTHER THAN MEDIA* 


73 


-BOUUXR 


74 


-oat* 


75 


. OVERHEAD STRUCTURE UNDERPASS 


76 


• OTHER FOLD OBJECT 


77 


- TRASH DUMPSTEA 


OTHER 


M 


• OTHER OBJECT (t FOREKK 9MTEMAIJ 


S3 


- ROAD DEF ECT 


tl 


-OTHER 



#10 HARMFUL EVENT LOCATION 



ON TRAfFICWAY 
ON ROADWAY 

01 - AT MTERSECYION 

02 - AT ftTERSECTtON M CROSSWALK 

03 - RCHUUNCTDH 

04 - NONJUNCTVN M CROSSWALK 

05 • ON BlAND 

06 - OR CLAUD CROSSWALK 
0? • ftTERCHANGE RAW 
09- OTHER 

OFF ROADWAY 

21 MEDUR 

22 -ISLAND 

23 - SMOULDER Un 
2* * SMOULDER. MGHT 
25 ■ ORTVEWAY ACCESS 

2€ • DRTVEWAY ACCESS ft CROSSWALK 

27 - roaoscl un 

21 - ROAOSCL MGKT 

29 • scewalk. un 

30 - SCEWAUt. MGHT 
38 OTHER 

OFF TRAFFICWAY 

41 - DJTSX TRAmCWAT. lin 

42 - OUTSOE TRAFFCWAT. MGHT 



MOVEMENTS ESSENTIALLY STRAIGHT AHEAD 

00 • 9AOVMG STRAIGHT. DETAILS UNKNOWN 

01 • STAACHT AHEAD M PROP ER DftECTIOtl 

ftClUDWG CURVES ft ROADWAY 

02 • OVERT AKftG OTHER VEWCU OR LEFT, 

LIFT OF CENTER LftE 

03 • OVERTAKE OTHER VEHCEE ON LETT. 

RCKT (K CENTER UNI IUSE ON ONE WAY TRAFFIC) 

04 . OVERT AKftG ANOTHER VEHICLE ON MGHT 

05 - STRAJGKT AHEAD W LEFT TUR* LANE 
- STRACKT AHEAD ft MGHT TURN LANE 
■ CHANGING LANES TO LEFT 

CHANGING LANES TO MGHT 
Of • MERGWG FROM Lin fROADWAY NARROWS ON Un) 
ID - MfRONC FROM RIGHT fRQADWAY NARROWS ON RIGHT) 
110* WRD«G SOt V ROADWAY 
12 - ft WRONG DIRECTION ON ONE WAT ROADWAY 
13- SWEmftKG TO LEFT 
14 - SWJRVftG TO MGHT 
15-SUHMNG 0* STOPPING 
H - SiDOftG iDNCtTUOMAUT 
17- JHODftC UTlRAilY 
II - SPftNftC Of YAW4N6 
It ■ JACi, KNtltKG 
20 - STOt^C » TRAFTC 
. STAimitC FROM STOf 



07 ■ 
01 



#11 PROBABLE CAUSE 



DRIVER 

00 • UNDER THE ■rHUTNCf OF AtCDHOl AND DfUCS 

01 - UNDER THE INFLUENCE OF DRUGS 

02 • UNDER THE W LUENO Of ALCOHOL 

03 • FARED TO TtLD HGKT OF WAY 

04 ■ ttSREGARDEO TRAFFIC SRMS BGNALS 

06 • WEEDED STATED SttED LRATT 
M • RAN OFF ROAD 

07 - NUDE AN IMfROffR TURN 

01 • WRONG SIDE OR WRONG WAY 

05 • FOUOWED TOO CLOSELY 

10 - MfROff R LANE CHANGE 

11 . WJHIOfER IACKMG OfCRATON 

12 • R"ROrER PASSMB 

13 - wmWR SIGNAI 

14 - MPROnR F-ANKMG 

15 • FEU ASLEEF. FAINTED. ETC 

II • OD NOT COMPLY WITH LCENSE RESTNCTDN 
17.HAN0KAPfED 
II • WATTENTDN 
II OTHER 

ENVIRONMENT 

10-SA4DKE 

21 • FOC SMOG 

22 - Slin. HAIL 

23 • RiDWWG UNO. SOt. ORTT 

24 • SEVERE CROSSWWOS 

25 - RAIN. SNOW 

2$ - SCN OBSTRUCTION . 

27 . VEGHATION OeSTRUCTKW 

28 - SNOW SANK OOSTRUCTIOi 

29 - HIU OBSTRUmOR 

30 • OUILDINS OBSTRUCTION 

31 • CURVE ft ROADWAY 

32 • ANIMAL II ROADWAY 

39 • OTHER 

OTHER PERSON (NOT A DRIVER OR PASSENGER) 

40 • UNDER THE NfFLUENCE OF ALCOHOL AND DRUGS 

41 • UNDER THE NtfLUENCE OF DRUGS 

42 • UNDER THE INFLUENCE OF ALCOHOL 

43 • FARED TO VELD RIGHT Of WAY 

44 - DISREGARDED TRAFFIC CONTROL DEVICE 
Ab - RLECAUY ft ROAD WAT 

44 • BICYCLE WOLATtON 
47 ■ CLOTHING NOT VtSBU 
41 • OTHER 

PASSENGER 

SI • PASSENGER UNDER THE NfFLUENCE OF DRUGS 
&2 • PASSENGER UNDER THE RWLUENCE OF ALCOHOL 
S3 • PASSENGER OBSTRUCTED DRTVEITS MEW 
94 - FEU OFF VEHICLE 
19 -OTHER 

ROAD 

II. WET 

•2-CY 

B3 - SLUSHY 

44 -DEBRIS 

15 • RUTS. HOLES BUMfS 

B4 - ROAD UNDER CONSTRUCTON /MAINTENANCC 

47 • WORN TRAVEl-fOLISHED SURFACE 

41 - OBSTRUCTION 

49 - TRAFFIC CONTROL DEVICE INOPERATIVE 

70 • SHOULDERS LOW. SOH. OA HIGH 

78 -OTHER 

VEHICLE 

81 -BRAKE 

12 - STEERWG 

B3 - POWER PLANT 

44 - SUSPENSION 

45 -TIRES 

S4-UHAUST 

87-U6HTS 

BI-SCNALS 

89 • WINDOWSSWHtDSHEU) 

BO • RESTRAWT SYSTEMS 

tl -WHEELS 

12 - TRUCK COUPIMG 

S3 • CARGO 

94.FRE 

ib - jACK-mnD 
OTHER 



#32 & 33 DRIVER INTENTIONS . 
TRAFFIC UNIT MANEUVERING FOR TRAFFIC CONTROLS 
INTERSECTIONS OR RAILROAD CROSSINGS: 

00 • NO EXTERNAL CAUSE OF MANEUVER 

01 • TRAFFIC SIGNAL 
07 • STOf «* 

03 - VXLD SIGN 

04 - UNCONTROLLED MTERSf CTRTN 

05 • CROSSWALK NOT AT PfTERSf CT10N 

OS POltt OFHCER SCHOOL CROSSING GUARD. ETC. 

07 • RAILROAD CROSSING 

M • RAILROAD CROSSING FLASHER OR GATl 

09 - OTHER CONTROL 

TRAFFIC UNIT MANEUVERING OR AVOIDING SOMETHING 
IN ROADWAY: 

10 ■ PtDESTRUN 

11 .PEDALCYCLE 

12 • OTHER ROAD VEHCI (EXCEPT KDAICVCU) 

13 - OTHER VEHCLE 
14- ANIMAL 

15 • FOREIGN OBJECT ft ROADWAY 

It - WATER CE. SNOW. OR HAZARDOUS SUBSTANCE ON DDAD 

17 -ROAD DEFECT 

II • ROAD MAINTENANCE OR CONSTRUCTION WORK 

19 - FDCED OBJECT OR STRUCTURE 

» - FOG SMOKE. OR DUST 

21 - PREVIOUS ACCWENT 

22 - OTHER EVENT 

23 • CURVE M ROADWAY 

24 - RESTRICTION ft ROADWAY WIDTH 

25 • CHANGE ft ROADWAY ALIGNMENT 
29 • SHOULDER 

27 - LOOSE GRAVEL ft ROADWAY 

21 - UNKNOWN OBJECT. EVENT. OR FUTURE 

TRAFFIC UNIT MANEUVER BECAUSE OF MECHANICAL FALURE: 

29 - TIRE FAILURE 

30 - STE1RWG GEAR FAILURE 

31 • ERG** FAILURE 

32 - WINDSHIELD WIPER FAILURE 

33 - LOAD SPILLED OR DROPPED 

34 - WVOtVEO ft PREVIOUS ACCDENT 

35 - OTHER FAUJRE 



TRAFFIC 

36' 

37 
M 
39 
40 
41 
42 
43 
44 
45 
49 
47 
49 
49 
SO 
61 
52 
53 
54 
95 
« 
BO' 

TRAFFIC 

57- 
M 
59- 



UNIT MANEUVER FOR OWN tOTBIDED MOVEMBTT: 

- MOVING STRAIGHT AHEAD IN PROPER DtRKTION, 
INCLUDING CURVES IN ROADWAY 

- MERGE WITH TRAFFIC ON LEFT 

• MERGE WITH TRAFRC ON RIGHT 

• LEFT TUR* 

• MGHT TURN 
•UTURN 

• ENTER ROADWAY FROM ENTRANCE RAMP ON LETT 

• ENTER ROADWAY FROM ENTRANCE RAMP ON RIGHT 

- ENTER ROADWAY FROM SHOULDER ON LEFT 

- ENTER ROADWAY FROM SHOULDER ON MGHT 

• ENTER ROADWAY FROM PAMCMG AT LEFT CURB 

• ENTER ROADWAY FROM PAMCMG AT MGHT CURB 

- LEAVE ROADWAY TO EJOT RAMP ON LETT 

• LEAVE ROADWAY TO EXIT RAMP ON MGHT 

• LEAVE ROADWAY TO SHOULDER ON IFT 

- LEAVE ROADWAY TO SHOULDER ON MGHT 

• LEAVE ROADWAY TD PARKING AT LETT CURB 

• LEAVE ROADWAY TO PARKING AT MGHT CURB 
. LEAVE ROADWAY TO DRTVEWAY ON LETT 

• LEAVE ROADWAY TO DRTVEWAY ON MGKT 
BOARD OR DISCHARGE PASSENGER 
BACKING 

UNTT MANEUVER AROUND OTHBt TRAFFIC UNT^S* 

OVERTAKMG SUBJECT UNTT ON LEFT 

OVERTAKWG SUBJECT UNIT ON MGHT 

CHANGING LANES TO LEFT 

CHANGING LANES TO MGKT 
81 - MERGING FROM LEFT 
B2 • MERGWG FROM MGHT 

43 - ON MGHT SKX OF ROADWAY 

44 - ft WRONG DIRECTION ON ONE WAY ROADWAY 
65 - SWERVING TO LEFT 

44 • SWERVING TO RIGHT 
87 . SLDWflNG OR STOPtWG 
49 - STOPPED ft TRAFFC 

69 • STOPPED TO BOARS OR DISCHARGE PASSENGER 

70 - SKODMG. SPWNWG. OR YAWM6 

71 -JACK KMFWS 

72 • TURNING LEFT FROM SAME OWCTJON 

73 - TURNING LEFT FROM OPPOSITE DNKCHON 

74 - MAKING U TURN 

79 - TURNING MGHT FROM SAME DIRECTION 
79 • TURMNG RJGHT FROM OPPOSITE DIRECTION 
77 • ENTERING ROADWAY FROM RAMP ON LEFT 
71 - ENTERING ROADWAY FROM RAMP ON MGKT 
79 • ENTEMNG ROADWAY FROM ROADWAY ON LIFT 



21 - 

22 - MCRLASED SPUD 



#34 & 35 VEHICLE MANEUVER 
TURNING MOVEMENTS 

30 - TURNING DETAILS UNKNOWN 

31 -Lin FROM LEFT TURR BAY 

32 • tin FROM LEFT fPROPERl LANE 

33 • Un FROM OTHER LANE. LEGAL 

34 . UH FROM OTHER LANL ILLEGAL 

35 - Un FROM UNKNOWN LANE 
39. UTURN 

37 ■ MGHT FROM SPECIAL LANE 

39 • MGHT FROM MGHT (PROPER* LANE 

39 - RIGHT FROM OTHER LANL UGA1 

40 • MGKT FROM OTHER LANL ftJiGAL 

41 - MGKT FROM UNKNOWN LANE 

ENTERING TRAFFIC LANE 

50 • ENTERING TRAFFIC LANL DETALS UNKNOWN 

51 - FROM ENTRANCE RAMP ON UH 

52 - FROM ENTRANCE RAM* ON MGHT 

53 • FROM SHOULDER ON LEn 

54 - FROM SHOULDER ON MGKT 

55 - FROM PARKING SPACE AT Un CURB 
54 - FROM PARKWG SPACE AT MGHT CURB 
57 - FROM DRMWAY ON LETT 

59 - FROM DRIVEWAY ON MGHT 

LEAVING TRAFFIC LANE 

40 ■ UAVWG TRAFTX LAW DCTAAS UNKNOWN 
6) -TO Un RAMP ON Uil 



B3 • TO tXTT RAM* ON MGKT 

63 - TO SHOULDER ON LEFT 

44 - TO SHOULDER ON RCKT 

65 - TD PARKING SPACE AT LEn CURB 

44 - TO PARKING SPACE AT MGKT CURB 

67 - TD DRTVEWAY ON Un 

49 - TO DRTVEWAY ON MGKT 

PARKING ON OR ADJACENT TO TRAFFIC LANE 

70 • PARKING DETAILS UNKNOWN 

71 - ON Un SHOULDER 

72 • ON MGKT SHOULDER 

73 - AT un CURE 

74 - AT MGKT CURB 

75 • ft TRAFFIC LANE ON un (RURAL! 
79 • ft TRAFFIC LANE ON MGKT (RURAL) 
77 - DOUBU PARKED ON LtFT 

71 - DOUBU PARKED ON RCKT 

MISCELLANEOUS MOVEMENTS 

K - OTHER MSCEUANEOUS, DETAILS UNKNOWN 

81 • BACKING W ROADWAY 

87 • 6ACJ0NC FROM ANGU. PARKING ON UH 

S3 - BACKING FROM ANGLE PARKING ON MGHT 

M • BACKING ACROSS TRAFFC 

95 • BACKING ON SHOULDER 

M - VEHICLE PUSHED BY OTHER VEHICU 

17 - VEHICLE PUSHED BY PEDESTNUN 

14 - ORTVERLESS VEMCU ft MOTION 

49 - NOT ft MOTION (PARKEO. ABANDONED. OR STANDMG) 

B9 - UNUIOWN 
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w vnu A i 



OFFEJCSE 

DRIVERS LICENSE VIIOIATIONS 

VIO. 0. I. RESTRICTION 

XO DRIVERS LICENSE IX POSS. 

FAIL TO SURREXOER I. I. 

XO DRIVERS UCEXSE 

CHILD OR UARO OPER. XTR. VEH. 

ALTERIXS DRIVERS UCEXSE 

BORROWING OR LEXOIXS 0. I. 

FALSE AFFIDAVIT (D.l.) 

DRIV. UHOEJt SOS. (FIXEO PER.) 

DRIV. UXDER SUS- (SR-22) 

VEHICLE LICEXSE/IXSURAXCE VIOLATIOX 

FALSE AFFIDAVIT (UNINSUR VEX) 

OPER. OR ALLOW. UNIXS. VEK. 

XD VEHICLE LIC. 

XO. VEHICLE LIC. 

FAIL TO DISPLAY LICEXSE 

FAIL TO TRAXSFER OWNERSHIP 

IXPRDPER VEHICLE LIC. 

IXPROPER USE DF DEALER LIC. 

XOVINS VIOLATIONS 
INPRDPER BACKING 



SPEEOINS 
TOO FAST 
CHANGING 
IXPROPER 
IXPROPER 
FAIL TO 



(55 ZOXE) 
FOR COXDITIOXS 
LANES UXLAUFULLT 
PARKING 

PARKING (XO PARI 
DIX HEADLI5XTS 



SX) 



DRIVING WITHOUT LI5HTS 
IXPROPER LISHTS (FROXT) 
IXPROPER LISHTS (REAR) 
REFLECTORS OX PASS. CAR 
STOP LAXPS REQUIRED 
LISHTS OX OTHER VEHICLE 
UNIT OX NUN3ER FROXT LISHTS 
DEFECTIVE 3RAKES 
SPEEDIXS (55 ZOXE) 
TOO FAST FOR CONDITIONS 
OISRE-AROINS STOP SISN 
DISREGARDING TRAFFIC SISNAL 
RI3HT TURN OX REO 
FAIL TO GIVE PROPER SIGNAL 
YIELD III (NO SISX) 



FAIL 
FAIL 
FAIL 
FAIL 
FAIL 

oaiviMS 

DRIVINS 
IXPRDPER 



TO 
TO 
TO 
TO 
TO 



YIELD 

TIELD 
YIELD 

YIELD 
LEFT 



RU 
RU 
RU 
RU 

DF 



(LEFT TURX) 
(STOP IXT.) 
(AT SISN) 
(PRIV. ROAO) 
CENTER 



URONS SIOE 
PASSIX3 



OIV. HUY, 



IXPROPER PASSIXS (YELLOU LINE 
HOUSE TRAILER SPEEDINS 
NAKING U TURN DIVIDED HUY 
IXPROPER TURXIXS (LEFT OR RT) 
IXPROPER TURXIXS (CRV OR GRD) 
SEX. RULE TURXIXS NOVEXENT 
FOLLOUIXS TO CLOSELY (AUTO) 
F0LL0UIX5 TO CLOSELY (TRUCKS) 
0ISQ8EDIEXCE TO POLICE OFF 
RECILESS ORIVIXS 
PASSIXS STOPPED SCHOOL PASSIX 
LEAVIXS SCEXE OF ACC. (PD) 
LEAVIXS SCEXE OF ACC. (PI) 
FAIL TO REPORT ACC. (PI) 
FAIL TO REPORT ACC. (PO) 
NOTOR ORIVEX CYCLE-SPEEDIXS 
CROSSINS NEDIAN OR OTHER SEP 
PROJECTIXS LOAD (PASS. VEH) 
UNLAWFUL USE OF SPOT USXT 
NININUX SPEED LAU 
RACIXS OX PUBLIC ROAOS 
ACQUIESCING IN RACINS 
DRIVINS UNDER INFLUENCE 



07 
07 
S7 
(7 
87 
17 
87 
87 
3S 
85 



83 

17 
89 
89 
89 
89 
31 
89 



11 

21 

21 

22 

23 

23 

25 

26 

25 

25 

25 

26 

25 

26 

28 

81 

41 

42 

<2 • 

42 

44 

44 

44 

44 

44 

44 

45 

45 

45 

45 

47 

47 

47 

47 

47 

43 

43 

43 

61 

62 

63 

34 

34 

34 

82 

94 

34 

34 

37 

38 

93 

93 



BEST AVAILABLE COPY 

94 

34 
94 

94 
94 
82 
94 
94 
94 
94 
94 
94 



UNLAWFUL WEAPON 

INTERFERRIN6 WITH P/D SER. PRO 

DIS. FIREWORDS FR NTR VEH 

RENDVE OR DEFACE TRAFF. SISX 

PARTIES TO A CRINE 

FAIL TO STOP FOR POLICE VEX. 

SISNS PERNITTED ON INTERSTATE 

0AXA6IXS XWY 

PLACE GLASS, NAILS, ETC. ON KU 

03STRUCT OF HUT 8Y RR CARS, I 

DRIXKIXS LIQUORS-PUBLIC COXV. 

BROWN SASSINS 

RESISTING ARREST 

BUSES. TRUCKS, TRAILERS 

FAIL TO DISP. FUEL TAX XARK 95 

LOADS TO BE FIRXLY ATTACHEO 94 

OVER WIDTH VEH. 83 

OVER HEISHT 83 

OVER LEXSTH 83 

PROJECTINS LOAD 34 

SPILUNS LOADS 34 

OVER WEIGHT (AXLE) 83 

OVER WEIGHT GROSS) 33 

OVER WEIGHT (LICENSE) 83- 

NO CLEARANCE LIGHTS OR REFL. 26 

NO LIGHT OR FLAG PROJ. LOAD 92 

WARNING DEVICES (TRUCKS) 94 

WARNING DEVICES WHEN DISABLED 94 

POLES DRAGGING ON XWY. 94 

OTHER VIOLATIONS 

DUXPIXG TRASH OX HWY/PRIV PRO 34 

INDECEXT EXPOSURE 34 

DISORDERLY CONDUCT 86 

INPERSONATION OF LAU ENF. OFF. 94 

UNLAWFUL PISTOL 35 

POSS. OF SAUED-OFF SHOTGUN ET 94 

EOUIPXEXT VIOLATIONS 

HELNETS: OPER. AND PASS. 94 

GOGGLES OR FACE SHIELD REQU. 94 

DRIVING UNSAFE VEHICLE 34 

NUFFLER VIOLATION 92 

UNSAFE EQUIPXEXT 32 

VIO. VEH. INSPECTION LAU 79 



INVESTIGATING AGENCY TYPE CODE 

NOT STATED OR UNKXOUX 
STATE POLICE OR PATROL 
COUXTY POLICE 
SHERIFF DEPARTXEXT 
XUXICIPAL/CITY POLICE 
FEDERAL OR XILITARY POLICE 
OTHER POLICY AGENCY 
PUBLIC UTILITIES CDXXISSIOX 

OR PUBLIC SERVICE CDXXISSIOX 
XDX-LAU EXFORCEXENT AGEXCY 
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APPENDIX B 



NTSB Metallurgical Report 
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Metallurgical Review of a Rear Upper Control Arm 
Supplement to Calspan #92-05 



Research Mechanical Engineer 
>AWT?>A Special Cras h Investigations 

1992 - 
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Metallurgical Review of a Rear Upper Control Arm 
Supplement to Calspan #92-05 

BACKGROUND: A 1992 Ford Aerostar was involved in a single vehicle 
loss of control crash in which one of the three fasteners securing 
the rear upper control arm to the vehicle is alleged to have failed 
and separated from the vehicle prior to the vehicle losing control* 

A truck driver, who was following the Aerostar, noted something 
falling from the rear of the Aerostar as the vehicle began to 
fishtail in its lane and subsequently roll over. Two unrestrained 
vehicle occupants were ejected through damaged glazing and 
sustained fatal injuries. 

Figure 1 is a view of the subject vehicle's rear upper control arm. 
The top surface of the arm was stamped with the following codes: 




FORD 



Figures 2 and 3 show the three attachment locations for the control 
arm. In particular, Figure 3 shows the separation of the control 
arm from its "frame" attachment point (location "C") . The control 
arm is attached to the "frame" at location "C" by a stud which 
passes through the frame flange and is held in place by a nut. The 
other end of the stud is located within the bored- out end of the 
control arm (Figure 4) and held in place by a roll pin. 

EXAMINATION: The rear upper control arm was examined on 

19 92 at the NTSB Metallurgical Laboratory in 

the following discussion is based upon the results of 

examination. 

As shown in Figure 4, location "C" of the control arm is 
drilled/bored for insertion of the stud. The 0.75" stud hole 
clearly showed original circumferential machining marks with no 
evidence of an interference type fit between the stud and hole. 

As shown in Figure 4, the right edge of the stud hole was curled, 
with no corresponding damage to the left edge of the hole. In 
addition, there were two severe gouges initiating from the two 
points where the roll pin transects the "stud hole" and proceeding 
in a linear manner (as opposed to a spiral) to the outer edge of 
the stud hole (Figure 5) . Both of these gouges are visible to the 
naked eye and marked in Figure 6. Based upon this evidence, it is 
unlikely that the stud gradually worked its way out of the hole, 
but rather suddenly exited the hole. 

Upon examination of the two broken roll pin pieces while they were 
located within their original positions, an t^HI Materials Engineer 
indicated that the fractured surfaces were indicative of a typical 
ductile overstress, with no evidence of fatigue or progressive 
cracking (Figure 7) . 
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The top and bottom roll pin pieces were removed and examined 
(Figures 8 and 9) , and the original findings of ductile overstress 
confirmed-. The small amount of oxidation visible on the bottom 
roll pin piece did not appear to be the result of long term 
exposure. In addition, the irregular planes on the surface of both 
fractured roll pin pieces are indicative of secondary bending 
stresses. Such bending stresses would be expected considering the 
lack of evidence of an interference -type fit between the stud and 
hole. 

The top roll pin piece was then examined with a scanning electron 
microscope at a magnification level of up to 3340X (Figure 10) . 
When viewing the surface under this additional magnification, an 
NTSB Materials Engineer stated that the surface is characteristic 
of ductile overstress, with evidence of secondary bending stress, 
and the roll pin is made from common carbon steel. 

CONCLUSIONS: Based upon a metallurgical review of the failed rear 
upper control arm, the roll pin pieces appear to have failed due to 
ductile overstress. 
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FIGURE i: Subject rs: 
control an 
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FiGURE 2: Control arm attachment 
locations A & 3 




FIGURE 3: Control arm attachment 
location C 
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FIGURE 4: Machnined end of the 

control arm (location C) 




FIGURE 5: Gouging produced by the 
top roll pin piece 
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FIGURE 6: End of control arm with 
corresponding gouging 




FIGURE 7: Top roll pin piece in 
its original position 
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FIGURE 8: Top roll pin piece 
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FIGURE 9: Bottom roll pin piece 
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FIGURE 10: Top roll pin piece at 
a magnification of up 
to 3340X 
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